
“You are what you eat.” This is a frequently quoted phase 
and while not strictly true it is a reminder to us to take care 
of our diet. In this lesson we will look at the importance and 
function of cereals in our diet. 

What is meant by our diet?
Our diet just means our eating habits; what, when and how much we eat.  
A balanced diet means good eating habits  – eating the different types of 
food in a correct quantity to maintain present and future health.

Our bodies are very complex chemical factories and need to be regularly 
supplied with food for energy and ‘building materials’ for growth, repair, 
reproduction and defence against pathogens. It is also important that 
we maintain a suitable level of energy reserve as fat in adipose tissue.  
An adult male requires approximately 15% fat reserve whereas a 
reproductive female requires a fat reserve of up to 25%. Either excessive 
or defi cient fat reserves can lead to health problems.

What is a balanced diet?
A balanced diet includes the following ingredients - protein, carbohydrate, 
lipids (fats), vitamins and minerals. The quantity of each of the nutrients 
needed varies with the level of physical activity, age, sex and weight 
of the individual. Therefore a diet that suits one person may not suit 
another. A person’s dietary requirements can also vary from day to day, 
season to season and year to year.

How much food do we need?
Generally males need more food than females to supply their greater 
need for energy. Pregnant and breast-feeding females require not only 
a higher quantity but also a higher quality diet with special attention 
to particular vitamins and minerals to ensure normal development and 
growth of the baby.

The agricultural revolution
Historically, human food underwent a major revolution with the 
beginning of agriculture about 8,000 years ago. The seeds of hybrid wild 
grasses, which up to then had only been a minor part of human diet, 

Ireland is a leading European producer in Agriculture and Food 
and is now traded internationally as ‘The Food Island’, exporting 
€7 billion annually in food and drink products.   

The mission of the Department of Agriculture and Food is to 
lead the development of a sustainable agri-food industry that 
meets the highest standards of quality, nutrition and safety for 
consumers on both Irish and export markets.

Through its funding of Teagasc and the FIRM Research 
Programme, the Department supports research in Teagasc, 
Universities and Institutes of Technology in many areas of 
agri-food science, including food quality, safety, manufacturing 
and nutrition, with a focus on food for health and  product 
innovation.  This funding also supports many Masters and PhD 
graduate students.

Research currently underway involves the development of food 
consumption databases for Irish children and adolescents. This 
research will provide new scientifi c information on nutrition, food 
safety and consumer eating behaviour. It will be a key resource 
for investigating the dietary role of foods, intakes of nutrients and 
bioactive constituents and the relationship of food and nutrient 
intake to body weight and health.  It will also assist the Irish Food 
Industry in responding to changing consumer requirements for 
healthy, safe and nutritious foods. 

were deliberately planted and selected for their high yield and became 
the crop plants we now know as cereals. The major cereal crop plants 
grown today are wheat, rice, maize, barley, millet, oats and rye. 

Although the change in agriculture resulted in an increased supply of 
food, the quality of the food deteriorated and led to many growth and 
health problems. 

   

What is the function of cereals? 
Even wholegrain cereals do not supply suffi cient quantities of calcium 
and sodium and supply no vitamin B12. Vitamin B12 is essential for the 
formation of red blood cells by the bone marrow and the formation of the 
myelin sheath around nerve cell axons; vitamin B12 is only found in foods 
of animal origin.

A further revolution in the human diet ocurred during the industrial 
revolution – the mechanisation of agriculture and the use of 
artifi cial fertilisers.

What happens if we don’t eat enough of 
these nutrients? 
It was not until the early 20th century that the relationship between certain 
diseases and particular foods was generally recognised. Diseases that 
are nowadays very rare -- rickets, beriberi, pellagra, night blindness, 
xerophthalmia, scurvy, pernicious anaemia and others -- were common 
even in developed countries and still occur in some underdeveloped 
areas. Simple dietary supplements -- such as the fi sh oil to prevent 
rickets and xerophthalmia, citrus fruit to prevent scurvy, wholegrain rice 
instead of white rice to prevent beriberi – made huge improvements in 
human health.

Even today diet is a signifi cant factor in the cause, prevention and cure 
of major diseases such as cancer, heart disease and stroke.  But where 
people cannot or will not make necessary changes to their diet, then the 
nutritional content of food they consume may need to be regulated.

How is our food altered to improve our diet? 
Examples of such health promoting initiatives include the fortifi cation 
of breakfast cereals with various vitamins and minerals, the addition of 
calcium to white fl our and  the proposed addition of folic acid to bread in 
order to reduce the risk of spina bifi da during foetal development. 

Fig.1  A selection of cereals  

You can fi nd out more about the work of the Department of 
Argiculture and Food at www.agriculture.gov.ie.  

The Department also provides a service called RELAY.  
This is a national service which communicates the results 
of publicly funded food research to the Irish food industry.  
For further information see www.relayresearch.ie

Find out more at www.sta.ie
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Dietary fi bre – indigestible and unabsorbable plant material such as 
cellulose and lignin – has been highlighted as an important component 
in a healthy diet. Fibre absorbs cholesterol and water and then becomes 
bulky, stimulating peristalsis, so that the faeces remain pliable as 
they move along the large intestine.  With fi bre in the diet the risk of 
constipation, diverticulitis, cancer of the large intestine, heart disease 
and Type 2 diabetes is greatly reduced. Fibre also encourages the growth 
of ‘friendly bacteria’ in the large intestine; these are also referred to as 
symbiotic mutualistic gut bacteria.

Are all bacteria bad?
It is only since the use of antibiotics became widespread that gut bacteria 
have been recognised as being benefi cial. Antibiotics that were used to 
kill pathogenic bacteria also killed gut bacteria. The fact that patients 
taking antibiotics often developed vitamin defi ciency diseases led to the 
discovery that gut bacteria produce vitamins B and K. Over fi ve hundred 
types of gut bacteria have so far been identifi ed and the community of 
microbes can vary with diet. Gut bacteria protect us against pathogenic 
bacteria and some of the chemicals they produce inhibit cancer. About 
1014 bacteria live in our large intestine and they account for 20% of faeces 
by weight. Today yoghurts are commonly supplemented with particular 
species of gut bacteria.   

What is a food pyramid?  
The food pyramid is a useful aid in planning a balanced diet. Having 
fi rst appeared in the early 1990s, its purpose is to help us to decide 
the correct quantities of different food types. The traditional pyramid 
has been modifi ed in the light of recent research with the promotion of 
plant oils, fi sh and poultry and the demotion of dairy products and 
starch-only foods. 

Fig. 2  Traditional Food Pyramid 

Fig.3  Infl ammation of gums due to scurvy

Fig.2  Bending of bones due to rickets
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a higher quantity but also a higher quality diet with special attention 
to particular vitamins and minerals to ensure normal development and 
growth of the baby.

The agricultural revolution
Historically, human food underwent a major revolution with the 
beginning of agriculture about 8,000 years ago. The seeds of hybrid wild 
grasses, which up to then had only been a minor part of human diet, 

Ireland is a leading European producer in Agriculture and Food 
and is now traded internationally as ‘The Food Island’, exporting 
€7 billion annually in food and drink products.   

The mission of the Department of Agriculture and Food is to 
lead the development of a sustainable agri-food industry that 
meets the highest standards of quality, nutrition and safety for 
consumers on both Irish and export markets.

Through its funding of Teagasc and the FIRM Research 
Programme, the Department supports research in Teagasc, 
Universities and Institutes of Technology in many areas of 
agri-food science, including food quality, safety, manufacturing 
and nutrition, with a focus on food for health and  product 
innovation.  This funding also supports many Masters and PhD 
graduate students.

Research currently underway involves the development of food 
consumption databases for Irish children and adolescents. This 
research will provide new scientifi c information on nutrition, food 
safety and consumer eating behaviour. It will be a key resource 
for investigating the dietary role of foods, intakes of nutrients and 
bioactive constituents and the relationship of food and nutrient 
intake to body weight and health.  It will also assist the Irish Food 
Industry in responding to changing consumer requirements for 
healthy, safe and nutritious foods. 

were deliberately planted and selected for their high yield and became 
the crop plants we now know as cereals. The major cereal crop plants 
grown today are wheat, rice, maize, barley, millet, oats and rye. 

Although the change in agriculture resulted in an increased supply of 
food, the quality of the food deteriorated and led to many growth and 
health problems. 

   

What is the function of cereals? 
Even wholegrain cereals do not supply suffi cient quantities of calcium 
and sodium and supply no vitamin B12. Vitamin B12 is essential for the 
formation of red blood cells by the bone marrow and the formation of the 
myelin sheath around nerve cell axons; vitamin B12 is only found in foods 
of animal origin.

A further revolution in the human diet ocurred during the industrial 
revolution – the mechanisation of agriculture and the use of 
artifi cial fertilisers.

What happens if we don’t eat enough of 
these nutrients? 
It was not until the early 20th century that the relationship between certain 
diseases and particular foods was generally recognised. Diseases that 
are nowadays very rare -- rickets, beriberi, pellagra, night blindness, 
xerophthalmia, scurvy, pernicious anaemia and others -- were common 
even in developed countries and still occur in some underdeveloped 
areas. Simple dietary supplements -- such as the fi sh oil to prevent 
rickets and xerophthalmia, citrus fruit to prevent scurvy, wholegrain rice 
instead of white rice to prevent beriberi – made huge improvements in 
human health.

Even today diet is a signifi cant factor in the cause, prevention and cure 
of major diseases such as cancer, heart disease and stroke.  But where 
people cannot or will not make necessary changes to their diet, then the 
nutritional content of food they consume may need to be regulated.

How is our food altered to improve our diet? 
Examples of such health promoting initiatives include the fortifi cation 
of breakfast cereals with various vitamins and minerals, the addition of 
calcium to white fl our and  the proposed addition of folic acid to bread in 
order to reduce the risk of spina bifi da during foetal development. 

Fig.1  A selection of cereals  

You can fi nd out more about the work of the Department of 
Argiculture and Food at www.agriculture.gov.ie.  

The Department also provides a service called RELAY.  
This is a national service which communicates the results 
of publicly funded food research to the Irish food industry.  
For further information see www.relayresearch.ie

Find out more at www.sta.ie
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Dietary fi bre – indigestible and unabsorbable plant material such as 
cellulose and lignin – has been highlighted as an important component 
in a healthy diet. Fibre absorbs cholesterol and water and then becomes 
bulky, stimulating peristalsis, so that the faeces remain pliable as 
they move along the large intestine.  With fi bre in the diet the risk of 
constipation, diverticulitis, cancer of the large intestine, heart disease 
and Type 2 diabetes is greatly reduced. Fibre also encourages the growth 
of ‘friendly bacteria’ in the large intestine; these are also referred to as 
symbiotic mutualistic gut bacteria.

Are all bacteria bad?
It is only since the use of antibiotics became widespread that gut bacteria 
have been recognised as being benefi cial. Antibiotics that were used to 
kill pathogenic bacteria also killed gut bacteria. The fact that patients 
taking antibiotics often developed vitamin defi ciency diseases led to the 
discovery that gut bacteria produce vitamins B and K. Over fi ve hundred 
types of gut bacteria have so far been identifi ed and the community of 
microbes can vary with diet. Gut bacteria protect us against pathogenic 
bacteria and some of the chemicals they produce inhibit cancer. About 
1014 bacteria live in our large intestine and they account for 20% of faeces 
by weight. Today yoghurts are commonly supplemented with particular 
species of gut bacteria.   

What is a food pyramid?  
The food pyramid is a useful aid in planning a balanced diet. Having 
fi rst appeared in the early 1990s, its purpose is to help us to decide 
the correct quantities of different food types. The traditional pyramid 
has been modifi ed in the light of recent research with the promotion of 
plant oils, fi sh and poultry and the demotion of dairy products and 
starch-only foods. 

Fig. 2  Traditional Food Pyramid 

Fig.3  Infl ammation of gums due to scurvy

Fig.2  Bending of bones due to rickets

Syllabus Reference

Leaving Certifi cate Biology 

Section 1.3 - Nutrition 

Section 3.3.3 - Nutrition in the Human 

Section 3.3.4 - Human Digestive System 

Section 3.3.6 - Balanced Human Diet

Junior Certifi cate Science 
Unit 1A1- Food; Unit 1A2 - Digestion

Learning Objectives

On completing this lesson, the student will be able to:

• Explain what is meant by a ‘balanced diet’

• Appreciate that one diet does not fi t all

•  Understand that our original evolutionary environment was very 
different from today’s

•  Recognise that modern food supply differs in quality and quantity 
from that of our hunter-gatherer origins

•  Improvements in diet have contributed signifi cantly to life expectancy 
and quality of life

•  Use a food pyramid to plan a balanced diet.

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Balanced diet; food; growth; reproduction; pathogen; fat; 
adipose tissue; protein; carbohydrate; lipid; fat; vitamin; mineral; 
pregnancy; seed; calcium; sodium; red blood cells; bone marrow; 
myelin; nerve; axon; fertiliser; disease; cancer; dietary fi bre; animal; 
plant; cellulose; lignin; peristalsis; bacteria; intestine; symbiotic; 
mutualistic; gut; antibiotics; food pyramid; obesity.

 Check the Glossary of Terms for this lesson on www.sta.ie

•  Investigate the action of amylase on starch; identify the substrate, 
product and enzyme.

Investigative Activities 

Read and interpret the energy values indicated on food product labels 
and compare the energy content per 100 g of a number of foods, and 
identify the food types on the label that form part of a balanced diet.

Practical Activities

Test a variety of food for vitamin C using blue DCPIP and compare 
relative level of vitamin C in different fruit juices and drinks.  

Make a model of the digestive system.

Biographical Notes

James Lind 1716 – 1794

A Scottish surgeon in the Royal Navy, who during his time at sea 
discovered the cure for scurvy. He promoted the eating of citrus fruits and 
fresh vegetables by the sailors to prevent and cure scurvy. 

William Beaumont 1785 – 1853

A surgeon with the U.S. Army, William Beaumont soon became known as 
the ‘Father of Physiology’. In treating a solider that had been shot at close 
range in the abdomen, Beaumont used samples of his gastric juices to 
carry out many experiments into the effects of different foods and alcohol 
on the digestive process.

Read more about other famous scientists on www.sta.ie

Did You Know?

•  A two-litre bottle of soft drink sweetened by sugar has about 
35,000,000,000,000,000,000,000 molecules of sugar and this is about 
350,000,000 molecules of sugar for each living cell of your body.

•  You have about 21,000,000,000,000,000,000,000 molecules of 
glucose in solution in your blood; this is about 4,000,000,000,000,000 
per cm3.

•  It was by accident that the two common sugar substitutes, 
saccharin and aspartame, were discovered. Saccharin is 300 times 
sweeter than table sugar and aspartame is 200 times sweeter than 
table sugar.

•  In our hunter-gather past enough food for a week could be obtained 
in two days; a two-day working week is what we are adapted to.

•  Our ancestors frequently experienced periods of low food supply and 
many of us are the descendents of those who were able to lay down lots 
of energy reserves in the form of fat during times of plenty. In these days 
of abundant food supply this inherited ability can lead to the dietary 
diseases of obesity, heart disease, blood pressure and stroke.

•  Salt only became an essential dietary component with the introduction 
of agriculture. Wild carnivores gain all their salt by eating meat; wild 
herbivores search for salt. Domesticated herbivores such as horses 
and cows must be fed salt; a cow needs ten times as much salt as a 
human on an average modern diet.

Vitamins are either water-soluble or _________________ -soluble.
Fats are composed of oxygen, hydrogen and ___________________ .
When an iodine solution is added to a food sample and remains red-
brown in colour,  ______________is absent. 
A combination of two monosaccharides is called a _______________. 
Removal from the body of the waste products of metabolism is called 
______________________ .

2006 Leaving Certifi cate Ordinary Level 

Name the four elements that are always present in protein.
 (a) Name one other element that may be present in protein.
 (b) Give two good sources of protein in the human diet.
  (c)  Name a test or the solution(s) that is (are) used to detect protein 

in a food source.
 (d) State the following in relation to (c)
  1. The initial colour of the solution(s)
  2. The fi nal colour if protein is present.

2004 Leaving Certifi cate Ordinary Level

Fats are composed of fatty acids and ______________________ .
What name is given to fats that are liquid at room temperature? _____ .
State two functions of fats in the human body_____________________
_____________________ .
A good example of a fat-soluble vitamin is _______________________
______________________ .
A good source of this vitamin is ______________________________ .
A lack of this vitamin may lead to _____________________________ .

2006 Junior Certifi cate Higher Level

This nutritional information was given on a packet of wheat bran. Wheat 
bran is used with breakfast cereals and is added to brown bread. 

Select any two nutrients from the list given and say what role each one 
has in maintaining health 

Nutrient 1 __________________ 
Role of 1  __________________
Nutrient 2 __________________ 
Role of 2  __________________

This diagram shows a food 
pyramid. 

Explain how to use a food pyramid 
to plan a healthy diet.

For further examples of past paper questions
check www.sta.ie

 

True or False

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.

(a) Food  supplies cells with energy for living. T F 

(b) Protein is stored in adipose tissue. T F

(c) One diet suits all. T F

(d) Agriculture began about 10,000 years ago. T F

(e) Cereal crop plants evolved from wild grasses. T F

(f) Rickets is not a nutritional disease. T F

(g) Eating citrus fruits prevents scurvy. T F

(h) Many breakfast cereals are fortifi ed with vitamins. T F

(i) Indigestible fi bre is not important for health. T F

(j) Antibiotic use can lead to vitamin defi ciency.  T F

(k) Intestinal bacteria are a threat to our health. T F

(l) The number of bacteria we harbour is more than 
 the number of cells in our bodies. T F

Check your answers to these questions on www.sta.ie

Activities

Leaving Certifi cate Biology
Mandatory Practical Activity: 

Conduct a qualitative test for starch, fat, a reducing sugar and a protein.

Junior Certifi cate Science
Mandatory Practical Activity: 

•  Carry out qualitative food tests for starch, fat, a reducing sugar and 
a protein.

•  Investigate the conversion of chemical energy in food to heat energy.

Examination Questions

2006 Leaving Certifi cate Higher Level 

In the human diet zinc, iron and copper are examples of _____________ .
The walls of xylem vessels are reinforced with ___________________ .
Where in a cell would you expect to fi nd phospholipids? __________ .
Vitamin  ______  is an example of a water-soluble vitamin.
Name a disorder associated with a defi ciency of the vitamin that you have 
named or of another named vitamin in the human diet _______________.
What are the fi nal products of digestion of a protein?_______________ .

State the use of the following in the biology laboratory:
 (i) Biuret test (copper sulphate and sodium hydroxide solutions).
 (ii) Benedict’s (or Fehling’s) test.
Cellulose is an example of a structural  ______________________ .

Meat, Fish

Cakes & Sweets

Dairy Products

Fruit & Vegetables

Bread, Cereals, Potatoes

Nutritional Information per 100g
Energy 872kj / 206 kcal
Protein 15 g
Carbohydrate
(of which sugars)

26.8 g
3.8 g

Fat
(of which saturates)

2.5 g
0.5 g

Fibre 36.5 g
Sodium 0.028 g
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General Learning Points

• The body is a complex chemical machine.

• Food is fundamentally a fuel to supply the energy for living.

•  Food also contains materials for growth, repair, replacement, 
reproduction and defence.

•  The agricultural revolution eight thousand years ago marked 
a turning point in human diet; until then humans were hunter-
gatherers.

•  Modern agriculture and food processing has introduced other 
changes to our diet.

•  Diet and health are very closely connected.

•  The major components of a balanced diet are carbohydrates, 
proteins and fats. Vitamins and minerals are essential micronutrients.



“You are what you eat.” This is a frequently quoted phase 
and while not strictly true it is a reminder to us to take care 
of our diet. In this lesson we will look at the importance and 
function of cereals in our diet. 

What is meant by our diet?
Our diet just means our eating habits; what, when and how much we eat.  
A balanced diet means good eating habits  – eating the different types of 
food in a correct quantity to maintain present and future health.

Our bodies are very complex chemical factories and need to be regularly 
supplied with food for energy and ‘building materials’ for growth, repair, 
reproduction and defence against pathogens. It is also important that 
we maintain a suitable level of energy reserve as fat in adipose tissue.  
An adult male requires approximately 15% fat reserve whereas a 
reproductive female requires a fat reserve of up to 25%. Either excessive 
or defi cient fat reserves can lead to health problems.

What is a balanced diet?
A balanced diet includes the following ingredients - protein, carbohydrate, 
lipids (fats), vitamins and minerals. The quantity of each of the nutrients 
needed varies with the level of physical activity, age, sex and weight 
of the individual. Therefore a diet that suits one person may not suit 
another. A person’s dietary requirements can also vary from day to day, 
season to season and year to year.

How much food do we need?
Generally males need more food than females to supply their greater 
need for energy. Pregnant and breast-feeding females require not only 
a higher quantity but also a higher quality diet with special attention 
to particular vitamins and minerals to ensure normal development and 
growth of the baby.

The agricultural revolution
Historically, human food underwent a major revolution with the 
beginning of agriculture about 8,000 years ago. The seeds of hybrid wild 
grasses, which up to then had only been a minor part of human diet, 

Ireland is a leading European producer in Agriculture and Food 
and is now traded internationally as ‘The Food Island’, exporting 
€7 billion annually in food and drink products.   

The mission of the Department of Agriculture and Food is to 
lead the development of a sustainable agri-food industry that 
meets the highest standards of quality, nutrition and safety for 
consumers on both Irish and export markets.

Through its funding of Teagasc and the FIRM Research 
Programme, the Department supports research in Teagasc, 
Universities and Institutes of Technology in many areas of 
agri-food science, including food quality, safety, manufacturing 
and nutrition, with a focus on food for health and  product 
innovation.  This funding also supports many Masters and PhD 
graduate students.

Research currently underway involves the development of food 
consumption databases for Irish children and adolescents. This 
research will provide new scientifi c information on nutrition, food 
safety and consumer eating behaviour. It will be a key resource 
for investigating the dietary role of foods, intakes of nutrients and 
bioactive constituents and the relationship of food and nutrient 
intake to body weight and health.  It will also assist the Irish Food 
Industry in responding to changing consumer requirements for 
healthy, safe and nutritious foods. 

were deliberately planted and selected for their high yield and became 
the crop plants we now know as cereals. The major cereal crop plants 
grown today are wheat, rice, maize, barley, millet, oats and rye. 

Although the change in agriculture resulted in an increased supply of 
food, the quality of the food deteriorated and led to many growth and 
health problems. 

   

What is the function of cereals? 
Even wholegrain cereals do not supply suffi cient quantities of calcium 
and sodium and supply no vitamin B12. Vitamin B12 is essential for the 
formation of red blood cells by the bone marrow and the formation of the 
myelin sheath around nerve cell axons; vitamin B12 is only found in foods 
of animal origin.

A further revolution in the human diet ocurred during the industrial 
revolution – the mechanisation of agriculture and the use of 
artifi cial fertilisers.

What happens if we don’t eat enough of 
these nutrients? 
It was not until the early 20th century that the relationship between certain 
diseases and particular foods was generally recognised. Diseases that 
are nowadays very rare -- rickets, beriberi, pellagra, night blindness, 
xerophthalmia, scurvy, pernicious anaemia and others -- were common 
even in developed countries and still occur in some underdeveloped 
areas. Simple dietary supplements -- such as the fi sh oil to prevent 
rickets and xerophthalmia, citrus fruit to prevent scurvy, wholegrain rice 
instead of white rice to prevent beriberi – made huge improvements in 
human health.

Even today diet is a signifi cant factor in the cause, prevention and cure 
of major diseases such as cancer, heart disease and stroke.  But where 
people cannot or will not make necessary changes to their diet, then the 
nutritional content of food they consume may need to be regulated.

How is our food altered to improve our diet? 
Examples of such health promoting initiatives include the fortifi cation 
of breakfast cereals with various vitamins and minerals, the addition of 
calcium to white fl our and  the proposed addition of folic acid to bread in 
order to reduce the risk of spina bifi da during foetal development. 

Fig.1  A selection of cereals  

You can fi nd out more about the work of the Department of 
Argiculture and Food at www.agriculture.gov.ie.  

The Department also provides a service called RELAY.  
This is a national service which communicates the results 
of publicly funded food research to the Irish food industry.  
For further information see www.relayresearch.ie

Find out more at www.sta.ie
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Dietary fi bre – indigestible and unabsorbable plant material such as 
cellulose and lignin – has been highlighted as an important component 
in a healthy diet. Fibre absorbs cholesterol and water and then becomes 
bulky, stimulating peristalsis, so that the faeces remain pliable as 
they move along the large intestine.  With fi bre in the diet the risk of 
constipation, diverticulitis, cancer of the large intestine, heart disease 
and Type 2 diabetes is greatly reduced. Fibre also encourages the growth 
of ‘friendly bacteria’ in the large intestine; these are also referred to as 
symbiotic mutualistic gut bacteria.

Are all bacteria bad?
It is only since the use of antibiotics became widespread that gut bacteria 
have been recognised as being benefi cial. Antibiotics that were used to 
kill pathogenic bacteria also killed gut bacteria. The fact that patients 
taking antibiotics often developed vitamin defi ciency diseases led to the 
discovery that gut bacteria produce vitamins B and K. Over fi ve hundred 
types of gut bacteria have so far been identifi ed and the community of 
microbes can vary with diet. Gut bacteria protect us against pathogenic 
bacteria and some of the chemicals they produce inhibit cancer. About 
1014 bacteria live in our large intestine and they account for 20% of faeces 
by weight. Today yoghurts are commonly supplemented with particular 
species of gut bacteria.   

What is a food pyramid?  
The food pyramid is a useful aid in planning a balanced diet. Having 
fi rst appeared in the early 1990s, its purpose is to help us to decide 
the correct quantities of different food types. The traditional pyramid 
has been modifi ed in the light of recent research with the promotion of 
plant oils, fi sh and poultry and the demotion of dairy products and 
starch-only foods. 

Fig. 2  Traditional Food Pyramid 

Fig.3  Infl ammation of gums due to scurvy

Fig.2  Bending of bones due to rickets

Syllabus Reference

Leaving Certifi cate Biology 

Section 1.3 - Nutrition 

Section 3.3.3 - Nutrition in the Human 

Section 3.3.4 - Human Digestive System 

Section 3.3.6 - Balanced Human Diet

Junior Certifi cate Science 
Unit 1A1- Food; Unit 1A2 - Digestion

Learning Objectives

On completing this lesson, the student will be able to:

• Explain what is meant by a ‘balanced diet’

• Appreciate that one diet does not fi t all

•  Understand that our original evolutionary environment was very 
different from today’s

•  Recognise that modern food supply differs in quality and quantity 
from that of our hunter-gatherer origins

•  Improvements in diet have contributed signifi cantly to life expectancy 
and quality of life

•  Use a food pyramid to plan a balanced diet.

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Balanced diet; food; growth; reproduction; pathogen; fat; 
adipose tissue; protein; carbohydrate; lipid; fat; vitamin; mineral; 
pregnancy; seed; calcium; sodium; red blood cells; bone marrow; 
myelin; nerve; axon; fertiliser; disease; cancer; dietary fi bre; animal; 
plant; cellulose; lignin; peristalsis; bacteria; intestine; symbiotic; 
mutualistic; gut; antibiotics; food pyramid; obesity.

 Check the Glossary of Terms for this lesson on www.sta.ie

•  Investigate the action of amylase on starch; identify the substrate, 
product and enzyme.

Investigative Activities 

Read and interpret the energy values indicated on food product labels 
and compare the energy content per 100 g of a number of foods, and 
identify the food types on the label that form part of a balanced diet.

Practical Activities

Test a variety of food for vitamin C using blue DCPIP and compare 
relative level of vitamin C in different fruit juices and drinks.  

Make a model of the digestive system.

Biographical Notes

James Lind 1716 – 1794

A Scottish surgeon in the Royal Navy, who during his time at sea 
discovered the cure for scurvy. He promoted the eating of citrus fruits and 
fresh vegetables by the sailors to prevent and cure scurvy. 

William Beaumont 1785 – 1853

A surgeon with the U.S. Army, William Beaumont soon became known as 
the ‘Father of Physiology’. In treating a solider that had been shot at close 
range in the abdomen, Beaumont used samples of his gastric juices to 
carry out many experiments into the effects of different foods and alcohol 
on the digestive process.

Read more about other famous scientists on www.sta.ie

Did You Know?

•  A two-litre bottle of soft drink sweetened by sugar has about 
35,000,000,000,000,000,000,000 molecules of sugar and this is about 
350,000,000 molecules of sugar for each living cell of your body.

•  You have about 21,000,000,000,000,000,000,000 molecules of 
glucose in solution in your blood; this is about 4,000,000,000,000,000 
per cm3.

•  It was by accident that the two common sugar substitutes, 
saccharin and aspartame, were discovered. Saccharin is 300 times 
sweeter than table sugar and aspartame is 200 times sweeter than 
table sugar.

•  In our hunter-gather past enough food for a week could be obtained 
in two days; a two-day working week is what we are adapted to.

•  Our ancestors frequently experienced periods of low food supply and 
many of us are the descendents of those who were able to lay down lots 
of energy reserves in the form of fat during times of plenty. In these days 
of abundant food supply this inherited ability can lead to the dietary 
diseases of obesity, heart disease, blood pressure and stroke.

•  Salt only became an essential dietary component with the introduction 
of agriculture. Wild carnivores gain all their salt by eating meat; wild 
herbivores search for salt. Domesticated herbivores such as horses 
and cows must be fed salt; a cow needs ten times as much salt as a 
human on an average modern diet.

Vitamins are either water-soluble or _________________ -soluble.
Fats are composed of oxygen, hydrogen and ___________________ .
When an iodine solution is added to a food sample and remains red-
brown in colour,  ______________is absent. 
A combination of two monosaccharides is called a _______________. 
Removal from the body of the waste products of metabolism is called 
______________________ .

2006 Leaving Certifi cate Ordinary Level 

Name the four elements that are always present in protein.
 (a) Name one other element that may be present in protein.
 (b) Give two good sources of protein in the human diet.
  (c)  Name a test or the solution(s) that is (are) used to detect protein 

in a food source.
 (d) State the following in relation to (c)
  1. The initial colour of the solution(s)
  2. The fi nal colour if protein is present.

2004 Leaving Certifi cate Ordinary Level

Fats are composed of fatty acids and ______________________ .
What name is given to fats that are liquid at room temperature? _____ .
State two functions of fats in the human body_____________________
_____________________ .
A good example of a fat-soluble vitamin is _______________________
______________________ .
A good source of this vitamin is ______________________________ .
A lack of this vitamin may lead to _____________________________ .

2006 Junior Certifi cate Higher Level

This nutritional information was given on a packet of wheat bran. Wheat 
bran is used with breakfast cereals and is added to brown bread. 

Select any two nutrients from the list given and say what role each one 
has in maintaining health 

Nutrient 1 __________________ 
Role of 1  __________________
Nutrient 2 __________________ 
Role of 2  __________________

This diagram shows a food 
pyramid. 

Explain how to use a food pyramid 
to plan a healthy diet.

For further examples of past paper questions
check www.sta.ie

 

True or False

Indicate whether the following are true (T) or false (F) by 
drawing a circle around T or F.

(a) Food  supplies cells with energy for living. T F 

(b) Protein is stored in adipose tissue. T F

(c) One diet suits all. T F

(d) Agriculture began about 10,000 years ago. T F

(e) Cereal crop plants evolved from wild grasses. T F

(f) Rickets is not a nutritional disease. T F

(g) Eating citrus fruits prevents scurvy. T F

(h) Many breakfast cereals are fortifi ed with vitamins. T F

(i) Indigestible fi bre is not important for health. T F

(j) Antibiotic use can lead to vitamin defi ciency.  T F

(k) Intestinal bacteria are a threat to our health. T F

(l) The number of bacteria we harbour is more than 
 the number of cells in our bodies. T F

Check your answers to these questions on www.sta.ie

Activities

Leaving Certifi cate Biology
Mandatory Practical Activity: 

Conduct a qualitative test for starch, fat, a reducing sugar and a protein.

Junior Certifi cate Science
Mandatory Practical Activity: 

•  Carry out qualitative food tests for starch, fat, a reducing sugar and 
a protein.

•  Investigate the conversion of chemical energy in food to heat energy.

Examination Questions

2006 Leaving Certifi cate Higher Level 

In the human diet zinc, iron and copper are examples of _____________ .
The walls of xylem vessels are reinforced with ___________________ .
Where in a cell would you expect to fi nd phospholipids? __________ .
Vitamin  ______  is an example of a water-soluble vitamin.
Name a disorder associated with a defi ciency of the vitamin that you have 
named or of another named vitamin in the human diet _______________.
What are the fi nal products of digestion of a protein?_______________ .

State the use of the following in the biology laboratory:
 (i) Biuret test (copper sulphate and sodium hydroxide solutions).
 (ii) Benedict’s (or Fehling’s) test.
Cellulose is an example of a structural  ______________________ .

Meat, Fish

Cakes & Sweets

Dairy Products

Fruit & Vegetables

Bread, Cereals, Potatoes

Nutritional Information per 100g
Energy 872kj / 206 kcal
Protein 15 g
Carbohydrate
(of which sugars)

26.8 g
3.8 g

Fat
(of which saturates)

2.5 g
0.5 g

Fibre 36.5 g
Sodium 0.028 g
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General Learning Points

• The body is a complex chemical machine.

• Food is fundamentally a fuel to supply the energy for living.

•  Food also contains materials for growth, repair, replacement, 
reproduction and defence.

•  The agricultural revolution eight thousand years ago marked 
a turning point in human diet; until then humans were hunter-
gatherers.

•  Modern agriculture and food processing has introduced other 
changes to our diet.

•  Diet and health are very closely connected.

•  The major components of a balanced diet are carbohydrates, 
proteins and fats. Vitamins and minerals are essential micronutrients.


